Prelesional complement activation in experimental atherosclerosis. Terminal C5b-9 complement deposition coincides with cholesterol accumulation in the aortic intima of hypercholesterolemic rabbits.
Cholesterol accumulation in the tunica intima of large and medium sized arteries is a characteristic of atherosclerotic lesion development. Cholesterol activates the complement system in vitro generating C5b-9 complexes, and C5b-9 antigens have been observed in atherosclerotic lesions. We therefore investigated whether complement activation correlates temporally with accumulation of intimal cholesterol in vivo. Frozen sections of aortic tissue from rabbits fed a 0.3% cholesterol diet for 0, 2, 6, and 10 weeks were stained with antibodies directed against neoantigens of the C5b-9 complex. Lipids were detected with oil red O, filipin, and antibodies against apoprotein B. C5b-9 complexes were observed to colocalize with extracellular lipid in the subendothelial space beginning at 2 weeks on the diet and extending past 10 weeks. Quantitation of aorta extracted C5b-9 complexes by an enzyme-linked immunosorbent assay revealed a progressive increase in aortic C5b-9 content as a function of time on the cholesterol diet. An approximately 30-fold increase in aortic C5b-9 occurred between 0 and 10 weeks on the diet, whereas plasma C5b-9 remained at normal levels throughout this time. Aortic cholesterol and triglyceride levels approximately doubled between 0 and 10 weeks on the diet and plasma cholesterol increased nearly 50-fold. Intimal C5b-9 deposition preceded monocyte infiltration and foam cell development. The data indicates that early cholesterol accumulation in the aortic intima results in complement activation. Since complement activation products are chemotactic for monocytes and promote their adhesion to the endothelium, complement may provide a mechanism by which monocytes are attracted to arterial regions of lipid accumulation.